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By IRVINQ F. HAND, Assistant in Solar Radiation Investigations 

For a description of instruments employed and their 
exposures, the reader is referred to the January 1932 
REVIEW, page 26. 

Table 1 shows that solar radiation intensities averaged 
above normal for November at  Washington and Madison 
and close to normal a t  Lincoln. 

Table 2 shows a deficiency in the total solar and sky 
radiation received on a horizontal surface a t  Washington 
and Pittsburgh, and an excess at  all other stations for 
which normals have been computed. 

Turbidity measurements were obtained on November 
17th only, and these show that the sky was remarkably 
free from dry dust on that day. 

Polarization measurements obtained a t  Washington on 
5 days give a mean of 57 percent with a maximum of 63 
percent on the 10th. At Madison, measurements on 2 
days give a niean of 64 percent with a maximum of 65 
percent on the 20th. The values for Washington are 
close to the November normals, while those a t  Madison 
are somewhat below normal. 

TABLE 1 .--Solar radiation intensities during November 1933 
[Gramealories per minute per square centimeter of normal surface] 

WASHINGTON. D.C. 

NOV. 3 ......-.. 
h'ov.16 _.._..._ 
h-oY. 20 .._.__.. 
Nov. 27 ._..__.. 

Means _______. 
Departures.-. 

mm cal cal col col eo1 cal ea1 ea1 cal 
2.87 ____._ ._..__ 1.29 _.__.. .-.... _ _ _ _ _ _  _ _ _ _ _ _  __.__. ._____ 
1.07 l.W 1.18 1.35 1.43 ._____ 1 . 4 0  ____._.._._.______ 
4.17 .....- ._..._ ___... 1.20 _____. ___.__ 0.65 ._.___ _ _ _ _ _ _  
3.15 ..____ .-.... ...... ..____ .--... _..___ 1.10 ._____ ..-... 

..-..- (1.06) (1.1s) (1.32) (1.32) .-..-. (1.40) (.a) ._.___ _ _ _ _ _ _  

.._... +.28 +.16 +.I7 +.02 ..___. +.04 -.25 .__.__ _ _ _ _ _ _  . 
-- 

1-1 I I , 1-1 I I I -I- 

Nov. 1. _....__. 
Nor. 2 .__._.___ 
Nov. 3 _._.____. 
Nov. 6. ..______ 
Nov. 7 _ _ _ _ _ _ _ _ _  
Nov. 8 . .  _ _ _ _ _ _ _  
Nov. 9.. __...__ 
Nov. 10 ___._.__ 
Nov. 11.. _.____ 
Nov. 14. ____ .  _ _  
Nor.  16. _____._ 
NOV. 17 ___.._._ 
NOV. 20 ____.___ 
Nov. 21 ___.__._ 
Nov. !27 ____._.. 
Nov. 29 ____._._ 

Means _ _ _ _ _ _ _  - 
Departures.. 

1 e 15.0 14 .0  13 .0  1 2 . 0  I1.011 2.0 13 .0  14 .0  1 6 . 0  I e 

, I .  

11.38 
4.75 
3.30 
2.87 
2.62 
3.81 
2.36 
3.99 
4.96 
3.81 
2.08 
4.96 
3.30 
3.99 
3.15 
3.63 _ _  - - _ _  

- - - - - - - 

0.76 

.82 

.79 
1.08 
.77 

.88 

.95 
1.06 
.97 

.98 

.84 

.93 

.90 
f.OO 

NOVEMBER 1933 

0.86 1.02 1.19 ......______......__.---..---. 
_._...________._._.___....____._----..-... 1.16 1.04 

.91 1.14 1.39 ._____ 1.39 1.23 1.09 .99 

.92 1.11 1.31 ._____ 1.30 1.13 1.01 .81 
1.20 1.34 .....______._.._.___.___ 1.15 __..._ 
.91 1.04 1.37 ___.__ 1.38 _._______...._._._ 

.____._.______._..._.-.--.-... 1.44 1.26 1.15 1.03 
l.W 1.08 1.29 ___....._.__ 1.13 .99 .87 
1.14 1.26 __.______...._____-__._._.__________ 
1.18 _____..____.__.._.._____________.___._____ 
1.08 1.21 1.36 _......_________.___-...------ 

______________....._--.-.....- 1.34 1.20 1.07 .97 
1.05  1.19 1.37 .___._________________________ 
.88 1.21- _---_____.- - -  . . . . . . . . . . . . . . . . . . . . . .  
1.09 1.20 _ _ _ _ _ _  _ _ _ _ _ _  1.14 1.01 .92 _ _ _ _ _ _ _ _ _ _ _ _  .96 ________._________ 1.00 .85 .73 
1.05 1.15 133 _ _ _ _ _ _  1.37 1.15 1.05 .92. 

+.Ol -.02 -.01---_ -- -.02 -.os +.01 f.00. 

- 
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time 

I 

Nov.l___. .___.  
Nov. 2 ______.__ 
NOV. 4. _ _ _ _ _ _ _ _  
Nov.6 _______._ 
Nov.8--------- 
NOV. 11 ___._.__ 
Nov.12 ____._.. 
Nov. 16 __.__... 
Nov.16 ____._._ 
Nov. 17 _ _ _ _ _ _ _ _  
NOV. 19 _ _ _ _ _ _ _ _  
Nor.21-. _ _ _ _ _ _  
Nov. 23 .....-.. 
Nov. 25 ....-... 
Nor.27 _______. 
Nov. 20..--.-.. 
Nov. 30. - - - _ _ _  - 

Menns _ _ _ _ _ _ _ _  

NOv.20 _______. 

4.8 _ _ _ _ _ _ _ _ _ _ _ _  1.11 1.28 _ _ _ _ _ _  1.30 1.20 __.___ ~ _ _ _ _ _  
6.0 _ _ _ _ _ _  _ _ _ _ _ _  .97 1.16 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
3.9 _ _ _ _ _ _  ._._.. ._____ 1.40 ____._ 1.39 1.21 _ _ _ _ _ _  _ _ _ _ _ _  
2.0 ___....__... 1.26 1.40 _..___ 1.42 ___.__ 1.09 _ _ _ _ _ _  
4.6 ---..-------.--------.-....--.------ 1.12.-..-..-.--. 
2.4 ..__-. _ _ _ _ _ _  _._... _..._. ._____ 1.30 _____. _ _ _ _ _ _  _ _ _ _ _ _  
3.4 _______.____...._. 1.30 _____. 1.30 1.23 _..__.______ 
1.6 _ _ _ _ _ _  __.__. .._... 1.38 --.... _.._._ _ _ _ _ _ _  __..__ _ _ _ _ _ _  
1.3 _____._..___ 1.39 1.42 _____. 1.41 1.27 1.12 _ _ _ _ _ _  
1.8 _ _ _ _ _ _  ____._ ..___. 1.35 ___._. __.___ _ _ _ _ _ _  .-...- _ _ _ _ _ _  
2.3 _____. _.____ ._____ ___.__ -..... 1.38 1.29 1.12 _ _ _ _ _ _  
1.4 ____._.___________._______.___ 1.28 1.22 .___________ 
4.2 ___._. ._.___ _ _ _ _ _ _  1.22 _ _ _ _ _ _  _ _ _ _ _ _  __..__ ._____ __..__ 
3.4 ....-....... 1.11 1.22 ...---...--..-........-. __.___ 
4.0 ______._________.___.--------- 1.18 1.01 .86 0.73 
3.7 ..-... ___________..___________ 
4.8 ._ _ _ _ _  _ _ _ _ _ _  .94 _ _ _  _ _ _  --.. ._ _ _  .___ __._._ _____. 

-- - - - -  _ _ _ _  _ _  - - _ _ _ -  1.11 1.28 _ _ _ _ _ _  1.31 1.19 1.05 (.73) _ _  

3.9 ___._____.___________._._.__._..____ 1.20 1.05 _ _ _ _ _ _  

.80 

BLUE FlILL. MASS. 

NoV.7 _____.___ 
Nov. 15 _ _ _ _ _ _ _  
Nov.16 ._______ 
Nov.17 ____.___ 
Nov. 20 _ _ _ _ _ _ _ _  
Nov .25. . .  ___._ 
Nov.27 _ _ _ _ _ _ _ _  

Means _ _ _ _ _ _ _ _  
Departure%-. 

mm 
2. 7 
577 
1.6 
5. 1 
4.4 

mm cal cal ea1 cal ea1 ea1 ea1 ea1 cal mni 
6.58 0.60 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _.____._ 6.36 
1.32 _ _ _ _ _ _  _ _ _ _ _ _  1.19 
1.37 .55 1.02 1.15 1.28 _ _ _ _ _ _ _ _ _ _ _ _  1.19 _ _ _ _ _ _ _ _ _ _ _ _  1.32 
1.88 .79 .90 1.12 1.30 ____________________----.----. 1.96 
4.37 .I% .80 .08 1.18 ___.__ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  4.17 
3.88 .76 ,237 1.01 1.24 ____________.___________ ~ _ _ _ _ _  4.17 
2.26 .98 1.10 1.25 1.36 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2.06 _ _ _ _ _ _  .77 .M 1.12 1.27 _ _ _ _ _ _  _____. (1.19) _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  +.Ol +.07 +. 11 +.OS _ _ _ _ _ _  _ _ _ _  _ _  +. 19 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

1.19 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  __..__ _ _ _ _ _ _  _ _ _ _ _ _  

11.81 
3.81 
4.37 
3.30 
2.36 
4.31 
2.20 
6.36 
5.79 
3.30 
2. 62 
3.81 
4.67 
3.81 
4.37 
6. 16 

----_ 
- - -__ 

Week beginning- 

1933 
Oct. 29 ____...._______ 
NOV. 5 __._____.__._... 
Nov. 12 ..___._..___._. 
Nov. 19 ._.._._._._____ 
NOV. m..... ____._____ 

Gram calories per square centimeter 

wyt3-  Madison Lincoln Chicago Fresno ::$ e:G :sE La Jolla "$r Miami o::& :z ",': 
1 cad. cal. cal. eal. cal. cal. cal. t a l .  cai. ea[. ea/. cai. cai. en/.  rol. 
- ~ - _ _ _ - - - ~  ------ 

255 202 273 237 213 303 158 54 173 363 221 328 221 311 281 
117 107 271 78 141 355 69 29 295 389 284 411 293 359 184 
190 171 229 140 162 299 103 23 257 273 332 371 283 310 ea 
1tB 139 200 162 131 289 188 20 227 316 282 338 1228 314 188 
a00 130 166 112 155 256 103 18 206 259 278 247 246 232 160 

4.3 
6. 3 
2.7 
1.5 
2.5 
1.9 
1.6 
1. 1 
1.0 
1.5 
1.8 
2. 3 
3. 1 
4.4 
3.2 
2.2 
3.5 
5.7 

- 

OCt. Xi __._.._._. ~ ..-. 
NOV. 5 .__.._.___..._._ 
NOV. 12 ._.__--..._._.. 
Nov. 19..-- _-_..-_.-. ~ 

NOV. 28.. -.---- ------ 

1 Extrapolated. 

16 _ _ _ _  -. .. _. ..-... -. -. _ _  -. _____. +5 +16 +33 +96 +35 -19 +2 ._________ -42 +34 - 
-111 -57 +29 -41 -10 +61 - 59 ---- - - - - - -  +97 +57 7: 1 +68 _______._. ..._._____ _ _ _ _ _ _ _ _  _. 

-7 +34 +le +34 +32 +32 - 19 -.-.------ +86 -45 +I12 +le .____.__.. ......---. _ _ _ _ _ _ _ _ _ _  
-1 -l-6l-6 1 4-13 

________.. ........-- _ _ _ _ _ _ _ _ _ _  -25 +10 -10 +60 +12 +45 +tB _ _ _  ___.___ +71 
50 +29 +2 -27 +16 +45 4-41 - 4 __._______ +61 -43 - - - -. . - - -. - - - -. -. . -. -. -. 

- 
Accumulat.ed departures on Doc. 2 

- 
+ 6 , M  I -1,407 1 +5.?96 1 +14,806 I +9,884 1 +10,710 

I 
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Eastern Heliographic Area 
stand- 

ard 
civil Diff. Longi- Lati- Spot Group 
time long. 1 tude tude 

h. m. a 
12 4 +i8.0 80.6 +7.5 ____.. 39 

No spots 12 30 
12 53 No spots .................... 

No spots .................... 11 15 
No spots 11 3 
No SDOtS 13 50 

.................... 

.................... 

.................... 

TABLE 3.-Solar radiation measurements, and determinations of 
atmospheric turbidity factor, 8, Washington, D.C., November 1958 

[Values I n  italics have been interpolated] 

Total 
area 
for 

ea;: 

39 

POSITIONS AND AREAS OF SUN SPOTS 

7f .  cnl .  
0. M9 
,651 
.577 
,680 
.6.?f 
,624 
.691 
.fig$ 
,757 
.738 

[Communicated by Capt. J. F. Hellweg, Superintendent United Statas Naval Observa- 
tory. Data furnished by N a v g  Observatory, in cooperation with Harvard, Perklns, 
and Mniint Wilson observatories. The ditIerencas of lonmtude are m m u r e d  from 

0.030 . WO 
,040 
,030 
.020 
.Cm, 
. E O  
.020 
.OM 
.OX 

~ ~ t ~ ~ m ~ r i d i a n ~ ~ ~ ~ i i i v e  w&tl-- ThenorthllaG~tud& & - i l U i  Areai am~cormcted 
for foreshortenink and lire esprrssed in mlllionths of sun's,visible hemisphere. The 
total area, Including spots and groups, is given for each day in the last column] 

11 12 
12 18 
11 19 
11 Q 
10 53 
10 47 
11 u 
10 41 
12 50 

No sbots .................... 
.................... 
.................... 
.................... 
.................... 
.................... 

No spots .................... 
No spots .................... 
No mots .................... 

No spots 13 10 
11 46 No spots 

11 30 No spots 
No spots 11 38 
No spots 12 29 
No spots 12 13 
No spots 11 34 

11 10 58 +26.0y;p;ts +llo 

12 15 yospot; 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 
....... 

::::::I:::::;: ...... ....... 
I 

.................... 

.................... 

.................... 

.................... 

.................... 

.................... 

Air 
nrass, 

7n. 

Blue- 
ness of 
sky 

_ _  -. 

5 

qotes: (sky- 
ight polari- 
zation, P.) 
:lauds, etc.) 

Solar 

angle tude, I" I. 

- 
vr. cal 
0.848 
. 652 
.684 . BB6 
.i34 
.797 
.8-V . a44 
,916 
,916 

ir. cal. 
0.799 
.515 
. a40 
.WE 
.969 
,981 

1. 181 
1.181 
1.308 
1.296 

Date 
11-2fi 
12-06 
13-22 
14-05 
15-35 
16-10 
24-37 
25-01 
31L.56 
32-01 

4.91 
4.88 
4.26 
4.06 
3. fS 
3.55 
2.39 
2.37 
1.89 
1.88 

N o u .  17 
3:47 a ................ 
3:43 a ................ 
3:35 a ................ 
3:30 a ................ 
3% a ................ 
3:16 a ................ 
210 a ................ 
2:m a ................ 
0:19 a ................ 
0:14 a ................ 

1933 

Nov. 1 (Kava1 Observatory) _ _ .  
Nov. 2 (Naval Observatory) ._. 
Nov. 3 (Naval Observatory)-. . 
Nor .  4 (Naval Observatory)--. P = 5 i . 5  Nov. 5 (Mount Wilson) ........ 
Nov. 6 (Naval Observatorv) - -. 

Solar radiation measurements obtained at the Blue Hill IlIeteorological 
Observatory of Harvard University during November 193s 

[I,=intensity in the whole spectrum; I.=intenaity transmitted by  yellow glass screen 
OGl; I,=intemitp transmitted by  red glnss screen Rap] 

Nov. 12 (Naval Observatory)-- 
Nov. 13 (Mount Wilson) ____._. 
Nov. 14 (Naval Observatory). - 
Nov. 15 (Naval Observatory) - - 
Nor .  16 (Naval Observatory)-. 
Nos. 17 (Naval Observatory)-. 
Nov. 18 (Mount Wilson) .___ ~ - .  
Nov. 19 (Mount Wilson) ....... 
Nov. 20 (Naval Observatory). - 
Nov. 21 (Naval Observatory). - 
Nov. 22 (Naval Observatorv)-. 

- 
Solar 
alti- 
tude, 

h .  

- 
.4ir 
nass 
m. 

- 

1. sa 

3. w 

2.17 

2. o( 
2.8: 
3 . u  

2. 32 
2.0: 
3 . n  

3.55 

2. Be 

2. 42 

2. 33 

2. 28 

2.84 

2. 26 

2. 81 
2. 27 
- 

- 
Sky conditions: c!ouds, haze (hz), 

smoke (smk), visibility (v). wind, etc. 
Date and 
solnr hour 

angle 

12 0 No spots 
No spots 
No spots 

11 10 No spots 
I" 

- 
'.cat 
017 

747 

9.P 

Bo( 
9M 
95( 

055 
062 
9M 

914 

94: 

824 

918 

805 

747 

9W 

61 2 
634 
- 

I, 

- 

1 . d  
I. 810 

,598 

,777 

,742 
,770 
,760 

.884 
,842 
,752 

,711 

,747 

,762 

.7?9 

,657 

.612 

,711 

.513 

.536 
- 

Not. 5 

0:02, p.m.. 

ATov. 8 

3:m. p.m.. 

Nor. I1 

1:23, a.m.. 

Non. id 

0 ,  

32 04 

14 20 

323 

2 8 5 8  
?n 2 
18 4a 

25 16 
28 50 
15 52 

16 OG 

I9 39 

24 21 

25 19 

26 03 

20 30 

26 13 

20 42 
2 8 0 7  

7r.cal 
1.390 

.976 

.l. 300 

1.197 
1. m 
1. no 

1.418 
1.413 
1. 156 

1.148 

1. 287 

1.107 

1.261 

I. 099 

,976 

1. 202 

.792 

.827 

Frw Ci; F 8-9; WNW-4 

2 Ci. 1 Acu, 2 Stcu; v 9; W.6. Nov. 29 (Naval Observatory) - - 
Nov. 30 (Naval Observatory) - - 
Mean daily area for November. .........I ....... 1 ___._._I ....... I ...... I ....... I 1 1 cu;  v 8; w-5. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
NOVEMBER 1933 

014. p.m.. 
234, p.m.. 
2:48, p.m- 

Few Frcu; v 8-9; NW-5. 
Few Cist. few Frcu; v 8-9; NW-4 

(Dependent alone on observations a t  Zurich and its station a t  -4rosa) 

[Data Iurnlshed through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, 
Zurich, Switzerland] 

NOP. 16 

1:35, a.m. 
0:15, p.m- 
9:03, p.m- 

Noo.  19 

2:56,p m. 

Not. bl 

201, a.m.. 

Nw. P3 
1:M, a.m.. 

Nan ?G 

1:04, a.m.. 

Nor!. 27 

032, p.m.. 

No@. 98 

202, a.m.. 

NOF. $# 

014, a.m.. 

No@. 80 

1:56, a.m.. 
0:04, a.m.. 

Few Frcu; v 9: R-5. 
No clouds; v 9; W-4. 
Few Cu: v 9; 71'4. 

November 1833 t:kfz November 1933 I II Relative 
numbers 

Few Ci, Frru: v 9; W-4-5 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

0 21 
0 22 

_ _ _ _ _ _  23 
0 24 
0 25 

Few Ci. 4 Acu; v 6-7; SE-2. 

Few Cu; hz; v 6-7; NNW-3. 

0 
0 

26 
27 

0 
0 

1 C1, 1 Acu, 1 Stcu; v 8; W-1 

0 
0 30 

O / I  2 ACU, 5 Stcu; It. h i ;  WNW-6. 

Mean: 25 days=0.7. Few Acu; hz; v 7; WRWd 

I Acu; hz; SW-1. 

Few Ci; dense hi; SWW-7. 
Few Cu; dense hi: SW-8. 


